The fine-structure constant of 1/137 is puzzling and has never been fully explained. When the interaction coefficient is 1/137, the transference number should be 136/137. With the transference number concept, we noticed that we must examine the constant of 1/136 instead of 1/137 to discover an empirical relationship in which the fine-structure constant is related to the mass ratio of electrons and quarks. Then, the physical meaning of this empirical relationship is discussed.
respectively; R, T, and F are the gas constant, the absolute temperature, and Faraday's constant, respectively; L is the thickness of the membrane or film; and σ el and σ ion are the conductivities of the electrons and oxygen vacancies, respectively.
From Equations (1), Equations (2) and (3) can be deduced [5] :
where R i and I i are the ionic resistances of the electrolyte and the ionic current, respectively. 
However, σ el is a function of the O 2 partial pressure [6] :
where 2 pO * corresponds to the oxygen partial pressure at which t ion = 1/2.
When t ion is constant in the electrolytes, ion th
The low OCV was thought to be due to the low value of the ionic transference number (t ion ). However, experimentally, I i in Equation (2) is negligible [6] [7] [8]
[9] [10] . Considering the direction of the electrical field, there are serious problems in Wagner's equation [5] [10] . Therefore, the voltage loss should be explained by other reasons.
Over the past two decades, the understanding of nonequilibrium thermodynamics has been enhanced by fluctuation and dissipation theorems such as the Jarzynski and Crooks relations [11] [12] . The autonomous Maxwell's demon concept was proposed by Jarzynski [13] , and we independently discovered the equation for this concept [14] . In our equation, t ion remains important. In addition, we determined the empirical relationship and discussed the physical meaning of this empirical relationship.
Equation for Autonomous Maxwell's Demons

Main Problems in Wagner's Equation
According to Michael Faraday, the direction of the electrical field is from the Figure 1 . According to Weppner [15] , there should be a delay for I e_diffusion :
where τ, L, and D  are the equilibrium time, sample length, and chemical diffusion coefficient, respectively. According to Wang [16] 
Autonomous Maxwell's Demons Explanation
We discovered the following empirical equation using SDC electrolytes [14] :
where e is elemental charge. E a is the ionic activation energy, which is 0.7 eV for SDC electrolytes. Therefore, the OCV in Equation (1) and an accurate distribution is provided in Figure 4 . The loss of Gibbs energy is illustrated in Figure 3 . Equation (8) 
The direction of I e_drift is the same as that of I i . 
Empirical Relations of the Fine-Structure Constant with the Transference Number Concept
The fine-structure constant (α) is 
where π, ħ, c and ε 0 are the mathematical constant pi, the reduced Planck constant, the speed of light in a vacuum and the electric constant or permittivity of free space, respectively.
Here, R K is the von Klitzing constant.
Here, Z 0 is the characteristic impedance. Therefore,
When the interaction coefficient is 1/137, the transference number should be 136/137. The parameter t ion is expressed as
where R e and R ion are the resistance values for electrons and ions, respectively. Here, σ ion can be defined even when the ions are blocked to move. In Equation (13), we assumed that the main carriers are electrons that must move with two unknown carriers belonged to the environment. Then, the transference number unknown carriers is
where R unknown is the resistance of unknown particles belonged to the environment. Equation (15) is similar to Equation (13), and α −1 is 137.035. Therefore, 2 136.035
Next, we consider the mobility (μ):
where n is the number of carriers.
Here, n el and n unknown are the number of electrons and the number of unknown particles, respectively. When two quarks can move with higher energy, the interaction coefficient of quarks should be 136/137 and the transference number of quarks should be 1/137. This is the explanation for the strong interaction. The diffusion response time of the mixed electronic and quark conductors depend exponentially on the distance. So, Yukawa potential can be explained.
Conclusion
Using the transference number concept, we proposed an empirical relationship in which the fine-structure constant is related to the mass ratio of electrons and quarks. This empirical equation is determined to be correct with a 99.96%
(69.50/69.53) accuracy. Furthermore, we proposed that the quantity of 257,934
ohms should be measured. 
